This study reports on the development of some WCuNi materials for use as electrical contacts for low voltage vacuum switching contactors for nominal currents up to 630 A. The contact materials with 85 wt% W, 1214 wt% Cu and 13 wt% Ni were obtained by spark plasma sintering process in vacuum. From very nely dispersed WCuNi powder mixtures there were produced sintered electrical contact pieces that were investigated in terms of physical, microstructural, mechanical, and functional properties. The material sintered at 1200
In addition, W has high withstand voltage in vacuum, whereas Cu prevents any overheating of the switching surface and contributes to good arc interruption and a low chopping current [12] . However, it is dicult to fabricate alloy and composites with homogeneous microstructure, because W and Cu have no solubility of each other through the whole composition [7] . In WCu composites, Ni addition improves the wetting and adhesion of Cu and W and facilitates nonporous composite production [6, 8] . 
Results and discussions
The SEM micrographs in Fig. 1 show the surface morphology of the WCuNi powder mixtures.
As illustrated in Fig. 1 , both WCuNi composite powders have a aky morphology with average particle size ranging from 400 ± 50 nm for small particles to 1500 ± 100 nm for large particles. The hydrodynamic diameter measured in DLS (Fig. 2) is slightly larger than the true particle diameter observed in SEM analysis (Fig. 1 ). This can be explained by the fact that the hydrodynamic diameter of a particle corresponds to the diameter of a sphere that has the same average diusion coecient as the particle being measured and depends on the size of the particle core, its surface structure, concentration and type of ions in the medium [19] .
Both WCuNi composite powders showed good polydispersity, since the polydispersity index that is a measure of the distribution width was 0.292 ± 0.027 for the WCuNi 85141 powder and 0.256 ± 0.061 for the WCuNi 85123 powder. The polydispersity index decreases with particle size increase. The apparent density (Table I) It was found out that the properties of WCuNi materials (Table II) The results presented in this study recommend the using of the novel contact materials in vacuum contactors.
Due to the SPS processing it was possible to obtain reliable contacts with better performance than conventional WCu contacts.
Conclusions
WCuNi electrical contact materials with 12 14 wt% Cu, 13 wt% Ni and balance wt% W were obtained from very nely dispersed W, Cu, and Ni powder mixtures that were previously mechanically milled, by using SPS process in vacuum with holding pres- 
